Amendments to the Claims 



Claim 1 (original): A method of autom^ed isotope dilution mass spectrometry comprising 
providing a sample \o be analyzed, 

spiking at least one ^nriched stable isotope of an element or specie related 

to said sample, 

introducing said spiled enriched stable isotope elements or species into 
said sample and permitting equilibrium to occur therebetween, 

subjecting said equilibrated spikes and sample to atmospheric pressure 
ionization to create ions therefrom, 

introducing said ions \ into a mass spectrometer for isotopic ratio 

determination, and 

delivering information fr^ said determination to a microprocessor. 
Claim 2 (original): The method of automatec^ isotope dilution mass spectrometry of claim 1 
including 

employing a liquid sample dfe said sample. 
Claim 3 (original): The method of automated isjptope dilution mass spectrometry of claim 2 
including 

employing an aqueous solutioA as said sample. 
Claim 4 (original): The method of automated isotqpe dilution mass spectrometry of claim 1 
including 

effecting said spiking on multiple )bnriched stable isotopic elements. 
Claim 5 (original): The method of automated isotope \jjilut ion mass spectrometry of claim 1 
including 

effecting said spiking on multiple enribhed stable isotopic species. 
Claim 6 (original): The method of automated isotope dili^ion mass spectrometry of claim 1 
including 

employing said process to detect levels ^f one or more contaminants in a 

sample. 

Claim 7 (original): The method of automated isotope dilutioi\ mass spectrometry of claim 6 
including 
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Amendments to the Claims (continued): 

detecting sJud contaminants at near instrument detection limits. 
Claim 8 (original): The method)pf automated isotope dilution mass spectrometry of claim 6 
including \ 

detecting said contaminants at ultra-trace levels. 
Claim 9 (original): The method of ^tomated isotope dilution mass spectrometry of claim 1 
including \ 

after said equilibration but before said ionization, preconcentrating said 
elements or species. \ 

Claim 10 (original): The method of autconated isotope dilution mass spectrometry of claim 9 
including \ 

effecting said preconOTntration through liquid chromatography. 
Claim 11 (original): The method of autorraated isotope dilution mass spectrometry of claim 9 
including \ 

separating at least one specie of interest by said preconcentration. 
Claim 12 (original): The method of automated isotope dilution mass spectrometry of claim 1 
including \ 

employing said method in^qualitative analysis of said elements or species. 
Claim 13 (original): The method of automatecnisotope dilution mass spectrometry of claim 1 
including fl^ 

employing said element ir| quantitative analysis of said elements or 
species. \ 

Claim 14 (original): The method of automated isotope dilution mass spectrometry of claim 1 
including 

employing information recei^d by said microprocessor to control 
operation of portions of said method. ^ 

Claim 15 (original): The method of automated isotop^ dilution mass spectrometry of claim 1 
including \ 

obtaining said sample from a system^eing monitored, and 
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Amendments to the Claims (continued); 

delivering a pprtion of the information received by said microprocessor to 
said system from which the sample was obtained. 

Claim 16 (original): The method oV automated isotope dilution mass spectrometry of claim 1 
including \ 

employing saidlmethod to monitor concentration of contaminants in a 
plurality of wet baths employed in cleamrooms in semiconductor manufacture. 
Claim 17 (original): The method of auK)mated isotope dilution mass spectrometry of claim 16 
including \ 

employing said metnod sequentially on a plurality of said wet baths. 
Claim 18 (original): The method of automated isotope dilution mass spectrometry of claim 16 
including \ 

employing said methocisimultaneously on a plurality of said wet baths. 
Claim 19 (original): The method of automated isotope dilution mass spectrometry of claim 1 
including \ 

employing a gaseous specVnen as said sample. 
Claim 20 (original): The method of automat ecu isotope dilution mass spectrometry of claim 1 
including 

employing electrospray ionization as said atmospheric pressure ionization. 
Claim 21 (currently amended): The method of automated isotope dilution mass spectrometry 
of claim 5 including \ 

effecting said ionization at aboAt 2 to 30 volts. 
Claim 22 (currently amended): The method of automated isotope dilution mass spectrometry 
of claim 4 including \ 

effecting said ionization at abeut-zOO to 1 ,000 volts. 
Claim 23 (original): The method of automated isotopeldilution mass spectrometry of claim 16 
including I 

employing said method' to deteniilne which said bath was the origin of 
said species or elements. I 
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Amendments to the Claims (continued): 

Claim 24 (currently amen€|ed): Th e method of automated isotope dilution mass spectrometry 
of claim 1 including 

A methAj of automated isotope dilution mass spectrometry comprising 
providina a sample to be analyzed. 

spiking atyeast one enriched stable isotope of an element or specie related 

to said sample. 

introducinglsaid spiked enriched stable isotope elements or species into 

said sample and permitting equilibmum to occur therebetween, 

subjecting sa|d equilibrated spikes and sample to atmospheric pressure 

ionization to create ions therefrom, 

introducing said ions into a mass spectrometer for isotopic ratio 

determination, and 

delivering inforriSiation from said determination to a microprocessor, and 

in effecting said equilibrium equilibrating at least one said spiked enriched 

stable isotopic specie or element dynamically with a specie or element contained within sample. 

Claim 25 (original): Apparatus for automated isotope dilution mass spectrometry comprising 
sample receiving apparatus, 

spike introduction amparatus for introducing at least one spiked enriched 
stable isotope element or specie into said sample for permitting equilibration therebetween, 

an atmospheric pressure ionizer for receiving said equilibrated sample and 
spiked elements or species and ionizing the same, 

a mass spectrometer for ^jeceiving and processing said ions by isotope ratio 

determination, and 

a microprocessor for receding information about said determination from 
said mass spectrometer. 
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Amendments to the Claims (continued): 



Claim 26 (currently amende!^: The automated isotope dilution mass spectrometry apparatus 
of claim 25 including 

Apparatus ^r automated isotope dilution mass spectrometry comprising 
sample recei\iing apparatus, 

spike introduoition apparatus for introducing at least one spiked enriched 

stable isotope element or specie into said sample for permitting equilibration therebetween, 

an atmospheric pressure ionizer for receiving said equilibrated sample and 

spiked elements or species and ionizinguhe same, 

a mass spectrometer for receiving and processing said ions by isotope ratio 

determination, 

a microprocessor fo| receiving information about said determination from 

said mass spectrometer, 

a sample analyzer ^r analyzing said sample and delivering sample 
analysis information to said microprocessor. 

Claim 27 (original): The automated isotope^ilution mass spectrometry apparatus of claim 26 
including 

a controller for receivingXinformation processed by said microprocessor 
and providing feedback to other portions of said apparatus. 

Claim 28 (currently amended): The automatedysotope dilution mass spectrometry apparatus 
of claim 25 including 

a controller for receiving in^rmation processed by said microprocessor 
and providing feedback to other portions of said appamtus, and 

sample modification apparatus Tor altering characteristics of said sample 
responsive to signals from said controller prior to the sample entering said atmospheric pressure 
ionizer. 

Claim 29 (currently amended): The automated isotop^ dilution mass spectrometry apparatus 
of claim 28 including 
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Amendments to the Claims (continued): 

said controller coordinating operation of said sample receiving apparatus, 
said spike introduction apparmjs, said ch e mical sample modification apparatus, said atmospheric 
ion generator and said mass SOTCtrometer. 

Claim 30 (currently amended^: The automated isotope dilution mass spectrometry apparatus 
of claim 29 including \ 

solution handling apparatus interposed between said ch e mical sample 
modification apparatus and said atmospheric ion generator, and 

at least one V:hromatograph operatively associated with said solution 
handling unit for preconcentrating said equilibrated sample and spiked enriched stable isotope 
elements or species prior to delivery t© said atmospheric ion generator. 

Claim 31 (original): The automated teotope dilution mass spectrometry apparatus of claim 30 
including \ 

said chromatogramh including at least one chromatograph selected fi-om 
the group consisting of a liquid chromatograph and a gas chromatograph. 

Claim 32 (original): The automated isorope dilution mass spectrometry apparatus of claim 30 
including Vi 

said sample receivwig apparatus having a first outlet conduit in 
communication with said spike introductiom apparatus which in turn has an outlet conduit in 
communication with said chemical modafication apparatus and a second conduit in 
communication with said chemical modificatron apparatus whereby a sample may be admixed 
with said spiked enriched stable isotope elements or species in effecting quantitative analysis and 
may be introduced directly into said chemical wnodification apparatus without admixture with 
said spiked elements or species for effecting qualitative analysis. 

Claim 33 (original): The automated isotope dilution mass spectrometry apparatus of claim 25 
including \ 

said atmospheric ion generat^ being an electrospray ionizer. 
Claim 34 (original): The automated isotope dilution mass spectrometry apparatus of claim 25 
including I 

-8- 



2ft 




Amendments to the Claims (continued): 

said aVmospheric ion generator being structured to operate at a first voltage 
when effecting ' ionization oa multiple enriched stable isotopic elements and a lower second 
voltage when ionizing multiple enriched stable isotope species. 

Claim 35 (currently amendecb: The automated isotope dilution mass spectrometry apparatus 
of claim 34 including \ 

said first w)ltage being about 200 to 1 ,000 volts and said second voltage 
being about 2 to 30 volts. \ 

Claim 36 (original): The automalpd isotope dilution mass spectrometry apparatus of claim 25 
including I 

a system intermce for receiving information from said microprocessor and 
providing feedback to the system being monitored. 

Claim 37 (original): The automated ^otope dilution mass spectrometry apparatus of claim 36 
including \ 

said system interface having a warning capability if the concentration of a 
monitored contaminant approaches a tollable upper limit thereof and an alarm capability if the 
concentration of said contaminant reaches W exceeds the tolerable upper limit. 
Claim 38 (original): The automated isotcSpe dilution mass spectrometry apparatus of claim 25 
including 1 

said atmospheric iom generator being atmospheric pressure chemical 
ionizer. \ 
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